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DETAILED ACTION 
Election/Restrictions 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-27, drawn to a semiconductor device, classified in class 257, 
subclass 675+. 

II. Claims 28-30, drawn to a method of making a plurality of dice, classified in 
class 438, subclass 105+. 

The inventions are distinct, each from the other because of the following reasons: 

1 A. Inventions II and I are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case, the method claims recite severing of the 
diamond layer; the devices could have been made using deposited diamond layers, 
eliminating the need for a severing process. 

I B. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

IC. Because these inventions are distinct for the reasons given above and the 
search required for Group II is not required for Group I, restriction for examination 
purposes as indicated is proper. 
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ID. During a telephone conversation (phone message) with Stephen De Klerk 
on September 11 th , 2002 a provisional election was made without traverse to prosecute 
the invention of Group I, claims 1-27. Affirmation of this election must be made by 
applicant in replying to this Office action. Claims 28-30 are withdrawn from further 
consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non-elected 
invention. 

IE. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 48(b) and by the fee required under 37 CFR 1 . 1 7(i). 

Drawings 

2. The drawings as submitted on 31 July 2001 are acceptable. 

Specification 

3. The disclosure is objected to because of the following informalities: 
Page 10, line 7: change "and" to - - an - -. 

Appropriate correction is required. 

Claim Objections 

4. Claims 3, 13, 17 and 20 are objected to because of the following informalities: 
Claim 3: change "noncrystalline" to - - mono crystalline - -; 

Claim 13: change "moncrystalline" to - - mono crystalline - -; 

Claim 17 recites dependence to claim 11; should be dependent upon claim 12; 
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Claim 20: change "moncrystalline" to - - mono crystalline - 



Appropriate correction is required. 



Claim Rejections - 35 USC §112 



5. The following is a quotation of the second paragraph of 35 U S C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 19 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 19 recites a limitation wherein the die has a 
plurality of contacts on the integrated circuit and is located on top of the package 
substrate with the contacts at the bottom of the die. Since claim 1 9 does not specifically 
recite to what side of the integrated circuit is the "bottom", the examiner will assume the 
side with the contacts to be the side opposite the diamond layer. 

7. Claim 24 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 24 recites a limitation wherein the layer of 
diamond is exposed. However, the claim fails to recite to what the diamond layer is 
exposed to. Without benefit of claiming to what the diamond layer is exposed to, the 
examiner will presume the diamond layer is exposed to the packaging encapsulant 
material and the lead pins of the package. 

8. Claim 27 is rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 27 recites a limitation wherein the layer of 
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monocrystalline semiconductor material is polysilicon It is not clear as to whether 
the applicant means silicon in polysilicon form or in monocrystalline form. For purposes 
of examination, the examiner will assume "polysilicon" to be "silicon". 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

10. Claims 1, 2 and 12 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Liu et al. (DIAMOND CHEMICAL VAPOR DEPOSITION Nucleation and 
Early Growth Stages). 

As to independent claim 1 , Liu et al. teach layers of solid diamond deposited 
onto substrates and layers of diamond used as heat sinks for integrated circuits (see 
pages 4-7). 

As to claim 2, Liu et al. teach diamond deposition areas as large as 400 square 
centimeters and commercial production of free standing shapes of diamond greater 
than 100 square centimeters (see page 5). 

As to independent claim 12, Liu et al. teach layers of solid diamond deposited 
onto substrates and layers of diamond used as heat sinks for integrated circuits (see 
pages 4-7). 

/ 

11. Claim 8 is rejected under 35 U.S.C. 102(b) as being anticipated by Schrantz 
et al. (5,650,639). 
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As to independent claim 8, Schrantz et al. teach a layer of solid diamond 12 in 
figure 1 E and a layer of monocrystalline semiconductor material 30 over the diamond 
layer. 

/ 

12. Claims 18-19 and 23-25 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nagy (5,696,665). 

As to independent claim 18 Nagy teaches a package substrate in figure 2 
wherein a die 1 1 is mounted in a package 1 0 and the die is also mounted on a diamond 
substrate 20. 

As to claim 19, Nagy teaches an integrated circuit die 1 1 , mounted in a package 
10 wherein the contacts 12 are located opposite the diamond substrate 20. 

As to claim 23, Nagy teaches a plurality of contacts 12 on the integrated circuit 
die, in figure 2. 

As to claim 24, Nagy teaches the diamond substrate 20 exposed to the 
encapsulant material 90 and the lead pins 13. 

As to independent claim 25, Nagy teaches an electronic device 10 that has a 
solid layer of diamond substrate 20 and an integrated circuit die 1 1 formed thereon. 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made 
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14. Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liu et al. (DIAMOND CHEMICAL VAPOR DEPOSITION Nucleation and Early Growth 
Stages) as applied to claim 1 above, and further in view of Schrantz et al. (5,650,639). 

As to claim 3, Liu et al. teach a layer of solid diamond on an integrated circuit as 
a heat sink material. Liu et al. does not specifically teach a layer of monocrystalline 
semiconductor material on which the layer of solid diamond is adjacent. However, 
Schrantz et al. teach a layer of monocrystalline semiconductor material 30 on a layer of 
diamond 12, in figure 1E (see also column 4, line 1 et seq.). At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to modify 
the device of Liu et al. with a semiconductor material of monocrystalline structure as 
taught by Schrantz et al. since the lattice structure of monocrystalline for the 
semiconductor is of better device quality. 

As to claim 4, Liu et al. teach diamond deposition areas as large as 400 square 
centimeters and commercial production of free standing shapes of diamond greater 
than 100 square centimeters (see page 5). 

As to claim 5, Schrantz et al. teach a monocrystalline semiconductor material, 
wherein the monocrystalline material is silicon (see column 4, line 1 et seq.). 

As to claim 6, Schrantz et al. teach a layer of polysilicon deposited between the 
layer of diamond 12 and the layer of monocrystalline silicon (column 3, line 37 et seq.). 

/ 
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15. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu et 
al. (DIAMOND CHEMICAL VAPOR DEPOSITION Nucleation and Early Growth Stages) 
as applied to claim 1 above, and further in view of Nagy (5,696,665). 

As to claim 7, Liu et al. teach a layer of diamond used as a heat sink for an 
integrated circuit. Liu et al. does not specifically teach a plurality of contacts on the 
integrated circuit. However, Nagy teaches a diamond heat sink 20 attached to an 
integrated circuit die 1 1 in figure 2, wherein the integrated circuit die has a plurality of 
contacts 12. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the device of Liu et al. with an integrated device having 
contacts as taught by Nagy such that the integrated circuit device can be electrically 
connected to a board such as a printed circuit board or mother board. 

/ 

16. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schrantz et al. (5,650,639) as applied to claim 8 above, and further in view of Liu et al. 
(DIAMOND CHEMICAL VAPOR DEPOSITION Nucleation and Early Growth Stages). 

As to claim 9, Schrantz et al. does not teach a layer of solid diamond at least 
200 mm wide. However, Liu et al. teach diamond deposition areas as large as 400 
square centimeters and commercial production of free standing shapes of diamond 
greater than 100 square centimeters (see page 5). At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to modify the device of 
Schrantz et al. with a layer of diamond at least 200 mm wide as taught by Liu et al. 
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since a manufacturing process would be more efficient in coating a large wafer first 
rather than coating individual die from the wafer. 

As to claim 10, Liu et al. teach diamond deposition areas as large as 400 square 
centimeters and commercial production of free standing shapes of diamond greater 
than 100 square centimeters (see page 5). Therefore, the substrate must be as large 
as the coating area of the diamond. 

As to claim 11, Schrantz et al. teach a monocrystalline semiconductor material, 
wherein the monocrystalline material is silicon (see column 4, line 1 et seq.). 

/ 

17. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liu et al. (DIAMOND CHEMICAL VAPOR DEPOSITION Nucleation and Early 
Growth Stages) as applied to claim 12 above, and further in view of Schrantz et al. 
(5,650,639). 

As to claim 13, Liu et al. teach a layer of solid diamond on an integrated circuit 
as a heat sink material. Liu et al. does not specifically teach a layer of monocrystalline 
semiconductor material on which the layer of solid diamond is adjacent. However, 
Schrantz et al. teach a layer of monocrystalline semiconductor material 30 on a layer of 
diamond 12, in figure 1E (see also column 4, line 1 et seq.). At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to modify 
the device of Liu et al. with a semiconductor material of monocrystalline structure as 
taught by Schrantz et al. since the lattice structure of monocrystalline for the 
semiconductor is of better device quality. 
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As to claim 14, Schrantz et al. teach a monocrystalline semiconductor material, 
wherein the monocrystalline material is silicon (see column 4, line 1 et seq.). 

As to claim 15, Schrantz et al. teach a layer of polysilicon deposited between the 
layer of diamond 12 and the layer of monocrystalline silicon (column 3, line 37 et seq.). 

/ 

18. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu et al. (DIAMOND CHEMICAL VAPOR DEPOSITION Nucleation 
and Early Growth Stages) as applied to claim 12 above, and further in view of Nagy 

(5,696,665). 

As to claim 16, Liu et al. teach a layer of diamond used as a heat sink for an 
integrated circuit. Liu et al. does not specifically teach a plurality of contacts on the 
integrated circuit. However, Nagy teaches a diamond heat sink 20 attached to an 
integrated circuit die 1 1 in figure 2, wherein the integrated circuit die has a plurality of 
contacts 12. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the device of Liu et al. with an integrated device having 
contacts as taught by Nagy such that the integrated circuit device can be electrically 
connected to a board such as a printed circuit board or mother board. 

As to claim 17, Nagy teaches an integrated circuit die which has a rectangular 
outline when viewed from above, as can be plainly seen in figure 2. 

/ 
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19. Claims 20-22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagy (5,696,665) as applied to claim 18 above, and further in view of Schrantz et al. 
(5,650,639). 

As to claim 20, Nagy teaches a package substrate in figure 2 wherein a die 11 is 
mounted in a package 10 and the die is also mounted on a diamond substrate 20. 
Nagy does not teach a layer of monocrystalline semiconductor material on which the 
layer of solid diamond is adjacent. However, Schrantz et al. teach a layer of 
monocrystalline semiconductor material 30 on a layer of diamond 12, in figure 1E (see 
also column 4, line 1 et seq.). At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to modify the device of Liu et al. with a 
semiconductor material of monocrystalline structure as taught by Schrantz et al. since 
the lattice structure of monocrystalline for the semiconductor is of better device quality. 

As to claim 21 Schrantz et al. teach a monocrystalline semiconductor material, 
wherein the monocrystalline material is silicon (see column 4, line 1 et seq.). 

As to claim 22, Schrantz et al. teach a layer of polysilicon deposited between the 
layer of diamond 12 and the layer of monocrystalline silicon (column 3, line 37 et seq.). 

/ 

20. Claims 26 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nagy (5,696,665) as applied to claim 25 above, and further in view of 
Schrantz et al. (5,650,639). 

As to claim 26, Nagy teaches a package substrate in figure 2 wherein a die 1 1 is 
mounted in a package 10 and the die is also mounted on a diamond substrate 20. The 
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integrated circuitry is on top of the die 1 1 and the diamond 20 is below the die 11. Nagy 
does not teach a layer of monocrystalline semiconductor material on which the layer of 
solid diamond is adjacent. However, Schrantz et al. teach a layer of monocrystalline 
semiconductor material 30 on a layer of diamond 1 2, in figure 1 E (see also column 4, 
line 1 et seq.). At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the device of Liu et al. with a semiconductor material of 
monocrystalline structure as taught by Schrantz et al. since the lattice structure of 
monocrystalline for the semiconductor is of better device quality. 

As to claim 27, Schrantz et al. teach a layer of polysilicon deposited between the 
layer of diamond 12 and the layer of monocrystalline silicon (column 3, line 37 et seq.). 

Conclusion 

21. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Scott B. Geyer whose telephone number is (703) 
306-5866. The examiner can normally be reached on weekdays, between 10:00am - 
6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiners 
supervisor, Michael J. Sherry can be reached on (703) 308-1680. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-9318 for regular communications and (703) 872-9319 for After Final 
communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



S.B.G. 

September 30, 2002 




MICHAEL SHERRY 
SUPERVISE/PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



